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Nonlinear development of collisionless driven 
reconnection and the consequent energy conver-
sion process in a sheared magnetic field are in-
vestigated by making use of a two-and-one-half 
dimensional particle simulation.1) The system is 
initially in a MHD equilibrium and it evolves 
dynamically with time due to an external driv-
ing source. When the width of current layer be-
comes as thin as a characteristic spatial scale 
of an ion kinetic effect, slow reconnection con-
trolled by an ion kinetic effect is triggered. Be-
cause ions inside the current layer become un-
magnetized and electrons remain magnetized, 
the incoming Poynting flux does not work on 
an ion profile, but it acts to compress only an 
electron profile. Thus, the electron current layer 
with a fine structure is created inside the ion 
current layer. When the with of the electron 
current layer is compressed as thin as a charac-
teristic spatial scale of an electron kinetic effect, 
fast reconnection controlled by an electron ki-
netic effect is triggered. 
Figures 1 and 2 show the temporal evolution 
of an average electron temperature and that of 
ion temperature for five different values of an 
initial longitudinal field Bzo· It is important to 
note that the ion temperature increases twice 
as large as the electron temperature and the 
particle heating becomes less efficient as Bzo in-
creases. By expanding the electric field into the 
electromagnetic and electrostatic components, 
we find that there exist two spatial regions in 
which the energy conversion between particles 
and an electromagnetic field takes place actively. 
The energy con version by an electromagnetic 
component becomes active in the reconnection 
area, and it leads mainly to the electron ac-
celeration and heating. As soon as electrons 
come outside the fine reconnection area, they are 
magnetized to be accelerated toward the down-
stream by the j x B force. Since the electron 
velocity increases twice as large as the ion ve-
locity, the net electric current appears and thus 
the electrostatic field is created in the down-
streanl. The electrostatic field, in turn, works 
on decelerating the electron flow and acceler-
ating the ion flow. In other words, it acts as 
an energy conversion channel from the electrons 
to the ions through the ambipolar interaction. 
Consequently, the ion energy increases twice as 
large as the electron energy ( Figs. 1 and 2 ). 
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Figure 1: Temporal evolution of electron tem-
perature 
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Figure 2: Temporal evolution of ion temperature 
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